Porcine CYP2A polymorphisms and activity.
CYP2A6 in man catalyzes the oxidation of nicotine-forming cotinine and 7-hydroxylation of coumarin, which is used as test substrate for CYP2A6 in man. Large interindividual differences are found in man and some are due to genetic polymorphism. The 7-hydroxylation of coumarin is present in pigs, and an inter-individual variation has been found that might be due to polymorphisms. To enable the finding of polymorphism in pigs, the minipig cDNA was sequenced. Two cDNAs were found and translated to a 494 and a 487 amino acid long protein, both cDNAs were found in all but one pig. The 494 a.a. protein showed high homology to the human and 100% homology to the conventional pig CYP2A19 protein. In the wild type protein, all 6 substrate recognition sites were found, whereas the short protein only contained the first 5 substrate recognition sites. SSCP analysis revealed 3 polymorphisms. In order to study the effect of these polymorphisms on enzyme activity, microsomes were incubated with nicotine and coumarin. The polymorphisms appeared to have no effect on either enzyme activity as the specific enzyme activity towards nicotine and coumarin were approximately the same for all pigs. The specificity of pig CYP2A was investigated and it was found that the formation of cotinine correlated with the immunochemical level of CYP2A as did the coumarin hydroxylation. Anti-human CYP2A inhibitory antibody inhibited coumarin 7-hydroxylation by about 90% and formation of cotinine by 44--60% and 85--100% at substrate concentrations of 500 microM and 50 microM respectively, showing that coumarin and nicotine (50 microM) are very specific substrates for CYP2A in pigs, whereas the CYP2A only is responsible for about 50% of the cotinine formation at a 500 microM nicotine incubation concentration. These results show that the large interindividual differences in porcine CYP2A activity are not caused by polymorphisms but transcriptional regulation and the coumarin 7-hydroxylation is as specific a reaction for porcine CYP2A as for human CYP2A6.